Althenia orientalis (Tzvelev) García-Mur. & Talavera has been recorded from brackish to saline waters at the Ghadira Nature Reserve in Mellieha, Malta, and constitutes a new species for the Maltese flora. Details on the taxonomy of the species and the habitat of the single population are conveyed, while the local morphology and introduction in Malta of this hydrophyte are further discussed.
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Maltese record
Althenia orientalis was first observed by one of us (AC) at the Ghadira nature reserve, Mellieha, in spring 2009. The population was growing in dense, submerged mats in the brackish water present in the main central pool situated in this reserve (Figure 1 ). No records of Althenia spp. are found from the Maltese islands (e.g. Borg 1927; Haslam 1977; Lanfranco 1988 Lanfranco , 1989 Casha 2003 Casha , 2009 Weber 2006) . It is not excluded that Althenia was present a few years before its discovery and neglected as Ruppia drepanensis, which also occurs in the brackish water of the central part of the reserve and has a similar habitat to Althenia. The species is absent from the western part of the nature reserve known as the reservoir, perhaps because the water is much deeper from the rest of the flooded area.
Morphology and Taxonomy
Herbarium material and photographs of a presumed "Zannichellia sp." from the Ghadira nature reserve were submitted to one of the authors (SM) for identification. At a first glance, the habit, habitat and fruits were akin to Zannichellia spp., but a closer morphological inspection revealed alternate leaves with auriculate and almost swollen sheaths adnate to the leaf base; male and female flowers with three tiny, free perianth segments and a fruit with beak longer than its body: all these being chief characters of Althenia and not Zannichellia.
In the Mediterranean region, there is only one species of Althenia, which lives in brackish water near the sea (Dandy 1980) . For long, it bore the name A. filiformis and it had two, somewhat distinct and well accepted varieties from its typical form: A. filiformis var. barrandonii (Duval-Jouve) García-Mur. & Talavera, which, for some authors, was ranked as subspecies (sensu Nyman) or even species (sensu Duval-Jouve), and A. filiformis var. betpakdalensis Tzvelev. However, after a monograph study on the genus, Garcia Murillo & Talavera (1986) have assigned the species to Althenia orientalis (Tzvelev) García-Mur. & Talavera and they only recognised one other subspecies from the typical form: A. orientalis subsp. betpakdalensis (Tzvelev) García-Mur. & Talavera.
On further recent observations, these infraspecific 'plant-forms' are now believed to be only ecotypes of a single Althenia orientalis; and, as discussed by Talavera and Garcia Murillo (2010) , the minor distinguishing features between these two subspecies (orientalis and betpakdalensis) occur only because of the different water depth that they grow in. Talavera & Garcia Murillo (2010) also observed that the two entities often occur in the same ponds, but are distributed differently corresponding to the pond's water depth, hence, adding more weight to their ecotype conclusion. This monotypic approach is accepted in this work.
With regards to the Maltese material (Figure 2 ), the mature fruit had these morphological characters: length of fruit including pedicel and beak = 4.0 -5.0 mm; pedicel = 0.5 -0.8 mm; corpus = 1.6 -2.0 mm long, fusiform-oblong, smooth; beak = 2.0 -2.8 mm; number of fruit per node = 4 -6(-7). These measurements and characters are within the normal range of the species as defined by Garcia Murillo & Talavera (1986) .
Habitat
The Ghadira Nature Reserve (a.k.a. Ghadira) is a small wetland covering an area of c. 6 hectares, and has been modified from its natural state in the early 1980s for the creation of a bird sanctuary. It is the largest wetland body in the Maltese islands and occurs in the northern part of Malta. Ghadira is a typical saltmarsh, with an influx of freshwater in the rainy season (autumn and winter), and with arid conditions in the summer, where parts of it dry and salt is left behind. The reserve consists of a central pool area with several low islands; an area on the west side called the reservoir that has deeper water and is connected to the central pool via two large pipes; a narrow ditch around the perimeter of the reserve, and a sand dune remnant towards the east. It faces a sandy shore called Ghadira Bay, situated about 100 m eastwards. The reserve is separated from Ghadira Bay by a wide road. Connection to the sea is by means of a sluice gate that is opened only to release water when pond water levels are high. The ditch separates the reserve from the surrounding fields.
The water level at Ghadira is relatively shallow and does not normally exceed 1.5 m in winter at its deepest part. Moreover, when heavy rainfall occurs in autumn and winter (October-March) and water reaches higher levels, water is released to the sea by means of the sluice gate. In summer, water level falls drastically due to lack of rain and high evaporation rate, and consequently, the water level falls to a minimum of about 20 cm by the end of August. This evaporation of water without replenishment of freshwater coupled with the seepage of sea water and influx by sea spray increase the salinity of the pool's water. As a result, the brackish water in winter turns to saline and even hypersaline in summer. This is demonstrated by salinity records taken at the reserve, those of which measured in 2009 and 2010, are given in Table 1 
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Aug 2010. Althenia orientalis and Ruppia drepanensis are present in all the reserve except for at the western part known as the reservoir (Station 3): here, Ruppia maritima is found instead. At the Ghadira nature reserve, A. orientalis can tolerate fluctuations of salinity and this agrees with similar observation by Shili et al. (2007) , who reported that the species tolerates large salinity variations from 4-50 ppt in the Cap Bon lagoons.
Discussion
Althenia orientalis is very common in the reserve and shares its habitat with the less common Ruppia drepanensis Tineo forming an Althenia-Ruppia association.
In lagoons in the area of Cap Bon (Tunisia), Althenia orientalis is characterised by a relatively short life cycle with a strong seed production forming associations with 
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Ruppia maritima (Shili et al. 2007 ). In Sardinia, it is an annual plant and depends on sexual reproduction. Seeds remain in the fruit and germinate under water. Some seeds germinate while still on the mother plant, others after a period of desiccation. Low temperatures or periods in darkness induce germination of dormant seeds (Cook & Guo 1990) . Santamaria Galdon (1995) states that increased salinity and drying up of the water (in the dry season) restrict the length of the life cycle of submerged macrophytes (in the brackish marsh of the Donana Reserve, Spain). This was also be observed at Ghadira, where Althenia orientalis germinates in late winter (typically January) and persists during spring to early summer, followed by senescence (degeneration) in the very shallow and hypersaline water remaining in summer. This is seen as a mass of dry tangled mat resting on the dry shores as a result of the retracting waterline. In this respect, Althenia also falls as a "winter annual" (Santamaria Galdon 1995). Increasing daylight in spring triggers these winter annuals into flowering (Salisbury 1981).
Since the drought and hyper-saline water becomes a hostile environment to the plants during summer, the production of drought-resistant seeds is an important survival mechanism, and hence, a reproductive strategy adopted by the species at Ghadira. The production of special propagules is the preferred strategy adopted by all submerged macrophytes (e.g. in the Donana Reserve, Spain), while the production of drought resistant seeds seems to be the only relevant survival mechanism in habitats which dry up completely (Santamaria Galdon 1995).
The occurrence of Althenia orientalis at Ghadira the Nature Reserve is believed to be a case of natural introduction by migrating birds. Situated at the centre of the Mediterranean basin, the Maltese Islands receive numerous migratory birds. The flyway of birds, among them a high number of waterfowl and waders, visit the Ghadira Nature Reserve during their migration. Such birds are the chief agents of dispersal of many hydrophytes where, as verified by Arber and Fletcher-Warr (1920) , dispersal mechanisms include seeds transported in the mud adhered to the bird feet, viable seeds carried in the stomach of birds and released through their droppings, or rarely, fragments of water plants adhering to the feet of birds or to other parts of their body.
Conclusion
Althenia orientalis (Tzvelev) García-Mur. & Talavera was confirmed to occur in the shallow areas with brackish to saline water at the main pool of the Ghadira Nature Reserve, Mellieha. It was intermixed with populations of Ruppia drepanensis forming dense mats of an AltheniaRuppia associations. This record corresponds to a new species for the Maltese flora and the Maltese name 'Altenja' is assigned to the plant. It was not observed or reported from other stations in Malta with similar habitat and ecosystems with abundant Ruppia spp. (2) 50 (6) 56 (6) 68 (1, 2, 5) 105 (2, 5) n/a 282 (2) 150 (2) 38 (5) 42 (6) 40 (5,6,7) 60
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